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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. Provided a crystal contains a sufficient density of dislocations, it is their mobilite that governs both the level of stress at which a sample commences plastic flow and the rate of work-hardening. Hence, in a study of the plastic properties of a given category of mate rials, it is essential to define and to classify the obstacles which oppose dislocation motion throughout the successive stages of deformation. These obstacles may be either intrinsic or extrinsic to the mobile dislocations. In the present contribution ve will focus on the question of intrinsic obstacles, i,e. obstacles which originate from the crystal structure itself as opposed to barriers arising from interactions with other dislocations, with hardening particles and with precipitates and segregation zones. The specific role played by intrinsic obstacles is thus best reflected by the study of dislocation mobility in the early stages of deformation of chemically stable single phase materials. Macroscopically, this is the most clearly manifested in the critical resolved shear stress (CRSS) measured at constant strain-rate or, equivalently, by the stress at which plastic flow initiates significantly in combination with the crystallography of slip.
In three major review papers on dislocations El-3), the nature of dislocation cores has been addressed with particular reference made to its general relevance to mechanisms of plasticity Referring to several detailed studies of slip, Escaig [1] , and later Vitek fzl, have pointed out that not only does the fine structure of dislocations control the flow stress in bcc crystals at law température, but it also dominates in determining the flow stress dependence on temperature, strain-rate and/or orientation in a number of metallic as well as non-metallic materials. This property, termed "dislocation core effect" by Vitek f21 and Duesbery [3] is encountered in crystals where these dislocations whose mobilities govern plastic flow, are spread provided spreading is not totally contained in the glide plane. 2. Generalities on core effects.
In his voluminous review article, largely devoted to bcc and to a lesser extent to close-packed crystals, Duesbery [3] supplemented the statement on the generality of dislocation core effects [1, 2] [2, 3] . For these core-insensitive situations, given the orientation of the applied stress 0, the CRSS is essentially independent of temperature when normalized to the elastic modulus ( figure 1) [8] ) as well as in NaCl [9] [10] [11] . Fig. 1. -Plot of the normalized CRSS (t) of Cd, Zn, Be, Mg and Co deformed on the basal plane together with that of Be on the prismatic plane (after [45] [1, 17] aswell as that of dislocations whose Burgers vector contains a componentalong the c axis, in oc-sulphur [18] . [31] [32] [33] [34] ). In the same vein, the difficulty of activating slip on the (111) planes, which are the closepacked planes in this structure, is thought to be due to the fact they are charged (see 133-341). By contrast, that the (111) planes are charged in the fluorine structure is invoked to explain that these are the easy glide planes in CaF2 [35, 36] , Hovever, the overall situation seems to remain ambiguous since it has been pointed aut. by Haasen [37] These effects illustrate the fact that, given the Burgers vectors, the respective mobilities of dislocations with temperature may vary dramatically. 4 Worthy of mention in this section, is the plasticity below the Curie point of Fe-Ni Invar crystals with a nickel concentration less than 45 at.% [42] [43] . In these, Fig, 6 , -Dislocation microstructure in Ni3AI deformed in compression at 650*C. It is essentially composed of two families of dissociated screw superdislocations whose reaction gives rise to pairs of short dislocation junctions with [100] Burgers vector indicated by arrows [38] . Note the déviation of the long dissociated dislocations from the exact [011] screw orientation.
the CRSS increases much more steeply than it usually does in other concentrated fcc alloys (fig,7) [38, 50, 701 [49] .
Such a flow stress anomaly has also been identified during prismatic slip in some hcp alloys such as Ag2Al 1531, CuGe f541 and Mgln 1551. It is worth noting that the explanation which prevails in beryllium differs from the one appropriate to these hcp crystals that deform "normally' on the prismatic system (see S 4), in the sense that for these crystals the G-S transition is spontaneous.
Again the flow stress peaks in Zn [56] , Cd [571 and Mg [21, 58] when deformed in pyramidal slip. In the latter ;asc, t.hccc is some indication, however, that dislocation blocking could be ascribed to a climb-controlled mechanism f211 (S 5.2).
The anomalous flow stress dependence on temperature of Ni3Al and of a number of intermetallic alloys vith the L12 ordered structure, has received vide attention over more than 25 years (see [591) . It is surprisingly lately that Takeuchi and Kuramoto f601 first postulated that the transition from the glissile to the sessile configuration, had to be thermally-activated. The resulting configuration is known as the Kear-Wilsdarf lock 161 1. However, nothing was known on the details of the G-S transition (figure 9) before atomistic simulations of screw dislocation cores vere carried out [14] . Again [64] , that is exerted on the superpartials out of {111}, there is a driving force for local deviation of the superpartials onto the cube plane. The first step of the mechanism of local deviation (a in figure 9 ), controls nucleation of pinning points on the leading screw superpartial (Paidar, Pope and Vitek [65] [36] . Perhaps more clearly than dislocation climb, climb dissociation can be regarded as an intrinsic mechanism since, in principle, there is no need for point defects from the bulk ; the vacancies that are emitted by one partial which climbs positively are absorbed by its companion which climbs negatively (figure 2b). The whole process is self-fed, and will stop when the configuration reaches its equilibrium dissociation distance [83-841. It is promoted by the basic dislocation property according to which, given the distance between two dislocations, their interaction energy is a minimum or a maximum when the atomic plane to which they both belong, is their glide or climb plane, respectively r 171.
In principle, local climb dissociation nuclei of a few atomic steps in the slip and climb directions should be sufficient in order to control dislocation mobility. This will thus be a function of the density of sessile nuclei on a per unit length basis rather than of the width of dissociation, the latter parameter being important in the unlocking process only.
Climb dissociation has first been indicated as a potential rate-controlling process by Brown [85] . The [56] [57] .
Again climb dissociation has been identified in oxides with spinel [86] [87] [88] , corundum [89] [90] 
